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President's Report WD6T 
28 Days to the Finish Line 


~~» February is upon us and that means the race-to-the-finish 
\ for the KB contest, with every single weekend a KB 
ie contest! 


be % The month kicks off on Feb. 5 with the North American 
© CW Sprint. If you've never tried this contest, it's a blast, 
A but you need to make sure you're clear about the 

Ag “=< exchange order and the QSY rule; check out the 
published rules. Or if you'd rather be a spectator, check out the online 
scoreboard and watch the race. NCCC has some of the hottest Sprint 
operators around. The URL is: contestonlinescore.com 


The following weekend (Feb 12) is the CQ WPX RTTY, a 48-hour 
extravaganza (but you only need to operate 30 as a SO). This is one of the 
biggest RTTY contests of the year and is one third of the triple-header 
California WPX plaque (RTTY/CW/Phone), which NCCC sponsors. 
K6XX was the proud winner in 2022,who is going to win in 2023? Be 
sure to attend our February Zoom meeting which features Ed, WOYK, 
giving us tips on operating WPX RTTY. The meeting is early in the 
month so as to precede the contest. 


Next comes ARRL DX CW (Feb 18), aka the "US/VE QSO Party" where 
the world works us, but we don't work each other. Keep in mind that JA's 
have been great on 10 m lately so that band has the potential for some JA 
volume this year for the first time in quite a while. DX send their power, 
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often with ambiguous cut numbers. Wth QSB and flutter, we get to differentiate "ATT" (100 watts) from. 
"ATTT" (1000 watts) ... unless the latter is run together, in which case it's "1"... i.e. ONE WATT! Or maybe 
you'll hear "ETT" for 100 watts. Or is that "AT" for 10 watts?? And every now and then someone sends a ““W” 
with their power, such as "ETT W". Huh?? Then there's the ever popular “NN”, for 99 watts, or “NNN for 999; 
they must have very accurate watt meters! Of course, "K" is also very popular and much preferable to "ATTT" 
or "1000" (yawn.) In Europe, "K" has a special meaning ... apparently derived from SMS texting ... it means 
"OK", as in "OK, crank it up to four or five thousand!" Then there are the ones sending "5." As K6XX would 
say about them, "more power to you!" 


Finally, we close out the month... and the 2022-2023 KB contest... with the NAQP Winter RTTY contest on Feb. 


About NCCC 
Officers and Directors, 2022-2023 Contest Season 


President: David Jaffe, WD6T 
Vice-President/Contest Chairman: Andy Faber, AE6Y 
Secretary: Greg Alameda, KK6PXT 


Treasurer: David West, KO6M 
Past President: Jack Brindle, W6FB 
Director: Bob Cox, K3EST 

Director: Chris Tate, N6GWM 
Director: Ed Radlo, AJ6V 
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Charter Member: Rusty Epps, W6OAT 

Awards Chair: Gary Johnson, NA6O 

California QSO Party Chair: Dean Wood, N6DE 

QSL Mgr (K6ZM): vacant 

QSL Mgr (KECQP/N6CQP/W6CQP): Ed Muns WOYX 
NAQP Teams: Fred Jensen, KEDGW. 

NA CW Sprint Teams: Bob Vallio, W6ERGG 

NCCC Email Reflector Admin: Phil Verinsky, W6PK 
Wrkd All CA Counties Award: Fred Jensen, KEDGW 


NCCC Thursday Night Contesting 


NCCC Sprint: Tom Hutton, N3ZZ 
NS CW Ladder: Bill Haddon, N6ZFO 
NS RTTY Sprint/Ladder: Ed Radlo, AJ6V 


Communications 


Webmaster: John Miller, KEMM 
Webinars: Bill Fehring, W9KKN 
Membership: Gary Johnson, NA6O/lan Parker, W6ETCP 


JUG Editor 
Fred Jensen, KEDGW 
Email: k6dgwnv@qmail.com 


Home: 775.501.5488 
Cell: 530.210.0778 
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26. 100w only. Again, 10m is your friend, as we have an 
advantage over the East coast on that band, our skip zone 
is rather empty and our signal lands squarely in the 
population centers of the US whereas their signals land in 
sparsely populated regions. This is also a great contest to 
try 2BSIQ, if you have separate antennas for a couple of 
bands (such as 20 vs. 40), and with the limit of 100w, you 
can often get away without bandpass filters. If the phone 
and CW contests are any indication, the RTTY contest 
should be hopping. 


And for the whole month of February is the XXXV'th NS 
CW Sprint Ladder starting on Feb. 3 and ending on March 
10, where your four best scores count towards the final 
standings in a number of categories, including one for 
NCCC members. You may also want to get on for the NS 
RTTY Sprint which starts 45 minutes before each NS CW 
Sprint. 


Speaking of the KB contest, where do you stand? As of 
this writing, it looks like KK6PXT has a solid lead in the 
Bronze category, WU6P is ahead in Silver, N6KT has all 
but clinched the Gold, and KA6BIM is way out in front in 
Platinum. Poor WD6T seems to be perpetually in second 
place, unless AJ6V who is close behind manages to elbow 
his way ahead of him. So watch the horses as they 


approach the finish line by visiting 
https://nccc.cc/KBA_Rankings_Brackets.html 


I Can't end this column without reiterating the dire fact 
that in April, my term as President expires and is non- 
renewable according to the by-laws. Please contact me if 
you are interested in this position. It can be very 
rewarding and a chance to give back to the club. 
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VP/CC — Andy, AE6Y 
Some Reflections on Operating in the NAQPs 


Last month I mentioned a number of the attractions of the NAQP contests. Having operated in January in both 
the CW and SSB versions, I thought I’d annotate last month’s ideas with comments based on this recent 
experience. I continue to enjoy the contests and to think that they are great Club/Team events. 


This year, the strange propagation and the skills of some of the 2BSIQ operators meant that our CW teams didn’t 
place highly. In fact, N2IC by himself outscored each of our teams! He managed to make 2442 claimed contacts 
for 752k points. Meanwhile, our Team #1 achieved more normal California results -- leading to a reasonable 
CA total team score of 733k. I don’t think anything like this has happened before. 


Anyway, in brackets below are my annotations from last month’s list of good features of NAQP: 


1) They are low power only. This allows you to turn off the amp (or compete on a level playing field if you 
don t have one) and also reduces the bedlam caused by lots of high power stations competing for 
contacts. 


[In fact, that still is an advantage. However, while LP works reasonably well on CW, for most of us it 
makes SSB pretty tough. It certainly cuts down on QRM and high-power splatter on phone, but I felt 
that an awful lot of guys CQ’d in my face on phone. There are strange times during the day when there 
seems almost to be one-way propagation (early in the afternoon on 20 and early in the evening on 40). 
There were lots of stations I could hear clearly on the East Coast who completely ignored me; this 
happens for a while both modes but is definitely worse on SSB. ] 


2) They use all six contest bands 160-10. Because the exchange is invariant, just name and state, if you've 
worked someone on the high bands, you can also make a contact on 80 or 160 even if you can barely 
hear them enough to make out the call. 


[This is very true. After working guys on high bands, it gets easier to deal with the weaker signals on 
the low bands, as you already know their exchange and just have to hear enough to divine the callsign. 


Managing your time off strategy and the amount of time allotted to each band is a critical part of NAQP 
strategy. I had decided for SSB that I’d spend the majority of the contest, say 7 hours or more on 10-15- 
20, on the assumption that I’d do much better on those bands. That turned out to be wise, as 40 was 
tough. I could get almost no runs on that band, though I did end up with 40 some mults through second 
radio work and searching the band for mults. 80 and 160 were virtually non-productive for Qs, and only 
provided a few mults. 160 was simply horrible. In fact, I was stunned to find out that my puny mult 
total of five on 160 was exactly the same number that the multi guys worked at NR60. Normally they 
are hearing many mults that I can’t (having no RX antennas at all, and just using my inverted vee for TX 
and RX). On 80, I called W7WA and he asked me to move to 160. This was the only occasion on which 
anyone requested a move. We did make the 160 contact, but I have to say that W7WA, who normally 
has a whopper of a signal on all bands including 160, was absolutely ESP — and I’m sure I was the same 
at his end. 


Of course, this time strategy has to depend on your station and QTH. It was very interesting to read the 
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3830 comments from stations in other parts of the country. For example, 10 was long for almost all 
contesters. I noted that I worked no 7s on 10 except for W7RN (thanks, Rich!). And East Coasters 
similarly couldn’t work many of the local mults that make 160 and 80 much more productive for them. 
The net result was that while from CA, hanging out on 10 and 15 as long as possible was a good 
strategy, for East Coasters going down to 20 and then to the low bands after getting a reasonable number 
of mults on 10 and 15 was more fruitful. ] 


3) They are very good SO2R practice. It’s fun to run on one band and look for Qs and mults on another. 


[This is very true, and is the key for my station to maximizing my score by working mults on the second 
radio. My basic strategy, which I think is the optimum one for a medium-gun station, is to always be 
running on one radio and searching for mults and contacts on the second radio. This doesn’t always 
work. For example, in prior years when 15 or 10 were not open or productive, and everyone was simply 
shoehorned into 20, then the second radio simply wasn’t useful. But this year there were almost always 
two bands available. Particularly when both 10 and 15 were open, I’d alternate which band was the run 
band, so I could look for mults on the other one. By adopting this strategy, I generally am able to get 
significantly more mults in the log than a non-SO2R station with roughly the same ability to run. For 
example, in the SSB contest, 20 was not runnable early in the afternoon, but it was possible to call 
stronger stations for a quick contact. So by the time I was ready to run on 20, I already had 20 mults in 
the log that I had accumulated while running on 10 or 15. 


The second radio is also helpful for moving mults. It’s very useful to look for a clear frequency on the 
new band while running, so that you can pick a good frequency to ask the station to move to. In the SSB 
contest, I had the unusual experience of moving a mult from the second radio to the first one. Generally, 
it isn’t considered couth to ask a station that is CQ’ing to move to another band (though you can ask a 
multi if they are active on another band). However, I had worked Steve, KL7SB, early in the contest on 
15. Then about 4 % hours into the contest, I was running on 10 and heard him CQ’ing on 15 on the 
second radio. After noting that he seemed not to be getting a pileup, I waited till no one was calling, 
then called myself and asked for a move to 10. He seemed surprised, but agreed, and we made a very 
quick Q on 10. This sort of thing is much easier to arrange on phone than on CW, naturally. 


One feature of many contests that has never failed to amaze me is that when perusing 3830 reports, there 
will invariably be stations with high QSO totals that I never worked, or maybe even never heard. In 
NAQP phone in this category was V31 XX, who made 1783 contacts on five bands, finishing second in 
the contest behind N6KT at W7RN. I worked several other Caribbean stations and was constantly 
tuning the bands on the second radio looking for guys like that, but somehow never heard him once. Of 
course, had I been in the assisted category, I’m sure he would have been easy to find work, but somehow 
he eluded me completely. Same for ZF2PG, who made over 1100 Qs. | 


4) They are also good for practicing moving mults, since mults count once per band. This is particularly 
easy on phone due to the naturalness of phone operation. And because it’s low power, for most guys 
gsying is easy as long as the have an antenna for both bands. One year I tied aggressively moving mults 
in the phone contest. This does have it its risks. As Woody Hayes famously said about the forward pass 
in football, there are three possible results and two of them are bad. The same is true for moving mults, 
where the bad results can include losing your run frequency and wasting time on an unsuccessful move. 
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Furthermore, even successful moves may not be helpful in the sense that you work the same mult later 
from another station on the second band. But it is very satisfying to both stations when the move results 
in a successful contact on the second band. And it may even be possible to do a double move to two new 
bands. And after moving about two dozen stations in that contest, I calculated that the net improvement 
in score was about 5%. That may or may not be worth it depending on your level of seriousness, but it 
can be very satisfying. 


[I made several successful moves in the contest, mostly while running on 10 and asking for a move to 
15. And, as discussed above, there was also my unusual move of KL7SB from his run frequency. In 
NAQP, stations are not surprised to be asked to move, particularly those in rare sections. Because the 
contest is low power, moves often can be quite easy and quick, since no amp retuning is necessary. And 
generally, the bands aren’t so crowded that you are likely to lose a run frequency by deserting it for a 
short while for the move. Again an advantage of SO2R is that you can monitor your original run 
frequency on one radio while calling the moving station on the other; this allows you to jump back on 
the run frequency to be able to tell a station suddenly appearing on it that the frequency is in use and 
would they please QSY. | 


5) The contest is friendly, particularly the phone version where it is common to greet and be greeted by 
name, since that is part of the exchange. This makes is seem less of cut-throat contest than some others. 


[No additional comment is needed. This is very true. I was pleased to make contact with a friend in 
Oregon whom I had had trouble reaching by email; we were able to have a brief chat during the SSB 
contest, and I was pleased to learn he was OK. ] 


6) So sign up for a team with Skip and enjoy the NAOPs. 


[As mentioned above, we did get sign-ups, though many of the Club’s usual contributors sat these 
contests out. We did creditably on CW, though we finished mid-pack (and as stated above, N2IC beat us 
all by himself on CW). On SSB, fueled by Rich’s contest-winning score from Tom, K5RC’s 
superstation, W7RN, we either won or placed second, which is pretty impressive for a regional club. 
Many teams have ringers from expeditions or other parts of the country, so I always judge our efforts 
solely against other geographically-confined groups. ] 


Upcoming Contests 
Feb. 5 NCJ Sprint CW 


Feb. 11-12 CQP WPX RTTY 

Feb. 18-19 ARRL DX CW 

Feb. 24-26 CQ 160m SSB 

Feb. 25-26 NAQP RTTY 

Mar. 4-5 ARRL DX Phone 

Mar. 25-26 CQ WPX Phone (A Focus Contest!) 
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Michael Shapiro 
WA60 SK 


ERG, GERMANY ig  —- 
ea RTC 


sponsors and donors! 


Sadly, we report the passing of Mike, WA6O, an Amateur Radio legend known to many in NCCC. As a way to 
memorialize Mike in the JUG archives, here are several recollections of those who knew him well. 


Dean, N6DE: “W1SRD nailed it with the phrase “Iron Spirit” to describe Mike WA60. TR Soe 
During the days of the NCCC Sweepstakes HMO efforts, Mike was on the air for both 4 GENERAL post aS 
CW and SSB weekends. I believe he operated split-station efforts from the N6XG and — 
K6TD stations for years. While packing for a contest expedition (CQWW CW @ 
HC8N?), he accidentally slammed his fingers in his luggage while closing it. Most 
would have sought immediate medical attention and canceled the trip, Mike still went. I 
believe Mike used the PED CW Pile-up Trainer practically every day, analogous to 
Stephen Curry deciding to practice shooting 3's for an extra hour per day. NCCC 
meetings were always better when you got to shake Mike's hand and say 'Hi' to him. 
They won't be the same without him.” 


Alan, AD6E: Mike told me about his participation in the almost daily protests against [al 


the Soviet government. He referred to himself as one of the "refuse-nicks" who refused 

to work (ie: strike) plus walking the streets with protest groups and getting arrested. He said the police were with 
the protesters so after being arrested, they would spend the night in jail playing cards, drinking, smoking with the 
police, and then let go in the morning only to go on another protest. 


Tom, NW6P: Mike WA60 was a fabulous person and great CW operator. I met him several years ago at a 
NCCC meeting. He had a Russian accent so I greeted him in Russian. I knew some Russian from high school. I 
had a copy of the Cyrillic code and I wanted to speak to Russians in their language using CW. Mike came to my 
station one day and I demonstrated my Cyrillic CW. He was impressed. One night somebody called me who 
was speaking Russian. I responded in English and said I don’t speak Russian. He said, “Who is operating 
NW6P?” I said that was me. He said, “But your Russian is very good.” I said, “I only know Russian in Cyrillic 
code.” I told him I've been doing it for 40 years but only using the code. 


See http://hamgallery.com/Tribute/WA6O/ for many photos and tributes, thanks to K8CX/N6TV 
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Awards and Achievements 
Possible NAQP Record! 


Tom, K5RC, reports that Rich, N6KT, operating Single Op 
Unassisted Low Power as W7RN at the Comstock Memorial Station 
may have bested the all-time record in the SSB North American QSO 
Party last month, log checking will tell the tale. 


Braving the results of a series of storms 


Call: W7RN : c 
Operator(s): NEKT that battered California and left four 
Station: W7RN feet of snow at the CMS, Rich operated 
Gass: Single Op LP the on-site SO2R position and racked 
Set Time (hrs): 10 up 1,774 QSO's on all six bands with 


Location: USA 
OpMode: SO2R 


273 mults for an unaudited score of 
484,302 about 9% over the 444,876 


Summary: Compare Scores 


Band QSOs Mults record set by N6MJ at W6KP in 2004. The 10 cm SFI was holding fairly constant 
160: 9 5 i i 
80: 110 42 in the 210 with Kp NAQP Scoring Records 
fet ee, ee bouncing between 1| 
20: 432 63 and 2 throughout the View scoring records for: [NAME SS EY] |(Go 
15: 193 51 contest, and Rich's 10 Scoring records for the NAQP SSB contest through Aug 2022 are 
Te . Bed ‘as Total Score 484,302 ‘Meter results certainly an 
oe aes Category |MonthiCaisign [Score JOTH]Year [Operators 
reflect that! Cycle 25 S nels Censor Low Power Jan NOM) 444876CA 2004 @W6KP 
: . : i Avo NIC 3 ot 020 
is shaping up to be better than all the predictions. sala Opener One Sn ORTINN RONAN SORA 
Aug KE3X 87,120 MD 2014 @N3HBX 
Rich commented that the low bands were ne Ceek ee ia 
“somewhat” of a slog which is clear from his results. Single OperatorAssisted, RP Jan WC7S 11,692 WY 2022 
. . A NSYT 17.248 MS 2022 
The 10M QSO total will likely stand as a benchmark a ey 
for some time. innclllaeitaicimttcaiaianiianid , 


The CMS (www.w7rn.com) was constructed as a major contest station over the last 15 or so years and is located 
about 5 miles south of Virginia City NV at about 6,500 ft AMSL. In addition to the 3 K3s transceivers at the on- 
site position, the station supports 3 remote hosts. 


The NAQP's were originated during the period that Tom, still living in Texas, was editor of the National Contest 
Journal and they provide two contest sets each year on 3 different modes. From the CMS, Jeff, WK6I regularly 


posts record-breaking scores in RTTY contests, Bob, N6TV, does likewise in the ARRL CW Sweepstakes, and 
Matt, WX5S, has done similarly in the ARRL SSB Sweepstakes. 


News Flash! Treasurer David, W6EDMW, is now KO6M! 
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W1AW/6 


[Ed. Note: From ARRL, lightly edited for space. Designated state weeks and other info can be 
found at www.arrl.org/volunteers-on-the-air CA: 2/15 and 10/11 -- NV: 4/19 and 9/27| 


As a part of the , Year of the Volunteer celebration W | AW/x will be operating from all corners of land. ARRL 
members in each state/territory will be approved to operate during two separate weeks using the call sign 
W1AW/x where x denotes 10 call areas, KL, KH0/2/6/7/8, KP2/3/4. W1AW/6 week is Feb 15, through Feb 21. 
Each state coordinator will approve time, band, and mode slots throughout the week. 


For California, first email the CA VOTA Coordinator, John Litz, NZ6Q, at nz6q@arrl.org or call at 209-687- 
0774. Once approved, you may select any available one-hour operating time slot for the band and mode (SSB, 
CW, Digital) of your choice. Use an approved logging program to create an ADIF file for emailing to the 
coordinator. All approved W1AW/x operators must observe all FCC regulations, including operating only on 
frequencies allocated to their license class and at permitted power levels. 


By a toss of the 2023 Toys for Tots US Marine Corp coin, it was decided that Northern CA would primarily sign- 
up to cover Wed, Fri, and Sun. Southern CA would primarily cover Thu,, Sat and, Mon. Tue is open for both. 


Minimum station requirements: 


100W + yagi or hexbeam or better on 20-15-10M 
100W (or more up to Legal Limit) + good vertical or dipole antenna on 80-40M 


Portable W1AW Rules 
¢ Each operator must follow the rules for their own license class. 
¢ Operators may operate anywhere in the state. 
¢ ARRL members that contact the portable W1AW stations will receive 5 points in the VOTA event. 
¢ Each band/mode combination may be activated simultaneously. 


¢ The state weekly assignments in the W1AW/ Schedule area at www.arrl.org/volunteers-on-the-air 
State operations start at 0000z and end at 2359z. 

¢ Operations are not allowed on the 12 M, 17 M, 30 M, 60 M, 630 M, or 2190 M bands. 

* Consolidate all logs into one ADIF file and send to the state coordinator to be uploaded to LoTW. 

¢ Each | hr time period has three separate “slots” ... CW, Phone, and Digital. 

¢ One operator per time slot band/mode at the same time. 

¢ Use only the band and mode you have selected for the time period you requested. You may request 
multiple slots throughout the week. Please limit yourself to no more than 4 hours in a row on any 
band and mode. You are encouraged to select multiple modes (i.e... 2 hours on CW, 2 hours on SSB, 
2 hours on RTTY on any band) to give others a chance to participate. 

¢ Check the sign-up sheet often & during the event. If you’re operating 20M FT8 for two hours, but the 
next hour is open and you want to continue, add your call into that 3rd hour and continue 


Contact the California State Coordinator John Litz at nz6qg@arrl.org or by phone 209-687-0774. for information. 
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Tube of the Month 
Norm, N6JV 
Visit the Tube Museum at n6jv.com 


VT13C 


When we see a tube with a VT prefix, it’s often assumed that it’s a military tube designation 
for a “Vacuum Tube”. Early British military tubes also used the same VT prefix but it means 
“Valve Transmitting”. After WWI, the new Royal Air Force (RAF) continued the 

= 4) Jem development of wireless for aircraft addressing the problems they had encountered during the 
J war when they were the Royal Flying Corps. 


aoe WWI aircraft were made of wood and canvas that had been treated 
with a liquid “dope” that stretched and stiffened the fabric and made it more 
waterproof. Many of the components of a biplane were especially flammable. The 
engines on these planes produced a lot of gas fumes so the planes were flying fire 
bombs. Early spotter planes were equipped with spark transmitters. Even the sparks 
from the key were dangerous. The large keys were sometimes even mounted to the 
outside of the fuselage where the fumes would be low. Wet vacuum tubes were a 
problem as their bases shorted out as some of these tubes used up to 1500 volts on the 
plates. In 1922, the RAF developed the L4 tube base that was large but had long 
breakdown paths. One of the first tubes to use the new base was the VT 13c. 


The VT13c is a 30-watt triode with a mu of 35. The filament uses 5.6 volts at 1.45 
amps and up to 1500 volts on the plate. The maximum frequency is 6 MHz. The first 
transmitter I can find that used the VT13c, was the RAF TR2 which used a VT13c as a modulator and a pair of 
the tubes as a Hartley oscillator. The 1923 transmitter operated AM, CW and ICW. The AM used Heising 
modulation and the ICW (Interrupted CW) was generated with a motor driven wheel to modulate the keying of 
the transmitter. Early transmitters needed to be able to send modulated CW as the simple tube and crystal 
detectors in common use then, couldn’t detect regular CW. 


= Tenamurree Ue Ta [Ed. Note: Norm also supplied a schematic of the RAF 
d O TR2 CW, ICW, and AM transmitter using 3 VT13C 
ope FT zi bark tubes. It's sort of quaint, probably hand drawn by a 
| a et can: | r draftsman. You may want to study it carefully, a part of 
| | - ° | it will be reprised in this issue] 
| ft seh 


aR ce 
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Antenna Systems For The Little Gun Station 
Jim Brown, K9YC 
Part 3 


[Ed Note: Figures for Part 3 can be found at the end of this edition starting on page 
20, allowing a second window to be opened with them and reducing the amount of 
scrolling] 


Figure of Merit for Height of Horizontal Dipoles 


A careful study of Fig 25 suggests that another view of the data might be worthwhile. Fig 32 
expands the data set of Fig 25 to 110 Ft. Fig 33 provides another very useful view of the same 
data. I took data points from each antenna height curve for vertical elevations of 5°, 10°, 15’, 
and 20°, entered them in a Quattro Pro spreadsheet, and plotted it to produce Fig 33. The 
slopes of these curves, which are essentially parallel to each other below about 80 ft, allows 
us to define a “figure of merit” for the height of a horizontal 40M antenna for low radiation 
angles. 


What is Height Worth On 40M? Fig 33 clearly shows that, for all angles below about 25 
degrees, 10 ft of added height is worth about 1.9 dB on 40M between 20 ft and 70 ft. The advantage of 
additional height is much less above 70 ft (A/2). Raising a 40M dipole from 33 ft (A/4) to 67 ft (A/2) is worth 
about 6 dB at vertical angles below about 20 degrees; going up to 120 ft (.433A) is good for another 3 dB for 
radiation angles below about 15 degrees. 


What is Height Worth on 80M? Figs 34-36 show the corresponding results for 80M. Below a height of about 
133 ft (A/2), every 10 ft of mounting height increases signal strength by about 0.9 dB at elevation angles below at 
least 30°. A dipole at 133 ft (A/2) is nearly 6 dB louder at low angles than oneat 67 ft (A/4), and the 67 ft high 
dipole is 3 dB louder than it would be at 33 ft (1/8). 


Debunking The NVIS Myth Fig 36 clearly shows that you don’t need a ground-hugging dipole for NVIS 
(high-angle paths to work nearby stations). Indeed, the optimum height for NVIS is 0.22A (60 ft on 80M), and an 
antenna at 0.33, (90 ft on 80), is only 1 dB less than optimum. And, as we’ve already learned, the higher antenna 
is 2.5 dB louder at the lower angles needed to work distant stations. Even when the antenna is raised to 120 ft, 
high angle radiation is only 3 dB below maximum, while the 120 ft antenna is 3 dB louder at low angles than the 
90 ft antenna! On 40M, 30 ft is near optimum for NVIS, 45 ft is only 1 dB down, and 60 ft is only 3 dB below 
optimum. Table | summarizes the result by band: 


Table 1 — NVIS Performance @ Height 
Band (m) Max (ft) -1 dB (ft) -3 dB (ft) 
160 120 180 240 
80 60 90 120 
40 30 45 60 
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Inverse Square Law Fig 37 shows relative path loss vs distance. Stations we’re likely to work by NVIS are in 
the range of a few hundred miles or less; Fig 37 shows that stations around LAX are 8 dB closer than those in 
Seattle or Phoenix, and 14 dB closer than those around Chicago. For contesting and DX chasing, we want 
maximum gain to those distant locations, because inverse square law helps us work the closer ones; the design 
choices I'll make with horizontal antennas for 40M and 80M will be to get them as high as possible, 
compromising NVIS performance for maximum DX performance. 


Height Of Horizontal 20M Antennas Figs 38-41 show the effect of mounting height on a typical 3-el 20M 
Yagi. This particular design is taken from the ARRL Antenna Book. 


The Value of Height on 20M Fig 41 shows that for a 20M Yagi at low angles, every 5 ft of mounting height 
below about 70 ft is good for about 0.9 dB; we get 6 dB by going from 33 ft to 67 ft. At 5 degrees, we get 2 dB 
by going from 67 ft to 100 ft. Another way of looking at it is that the three sections of Rohn 25 that it takes to go 
from 30 ft to 60 ft is worth 5.5 dB. 


Lobing of High Horizontal Antennas Fig 42 shows how the vertical pattern of a 20M dipole varies with 
mounting height. Lobing begins as the antenna is raised above about A/2 (33 ft on 20M). Lobes appear first at 
higher vertical angles; nulls move down as the antenna is raised, and a second null develops at a higher angle. 
Thus, as we raise the antenna we can optimize it for low angles, but degrade performance at higher angles. 
Propagation to any given station varies with time; at one time, the path may be at a high vertical angle; an hour 
later it may be at a low angle. Note that while this data is plotted for a dipole, any horizontally polarized antenna 
will exhibit the same effects. 


How Does This Relate To Terrain Effects? (HFTA) All of the analysis shown in this report is on the basis of 
extensive modeling done in NEC, which assumes antennas are in “flatland” — that is, terrain has no effect on 
propagation. For some of us, this represents the real world, but for many of us it does not. Corresponding models 
for non-flat terrain should be done using HFTA, simply by setting antennas at various heights and studying the 
result. In general, the principles outlined here will simply be “superimposed” on the effects of terrain as 
predicted by the NEC model. That is, increasing the height of a horizontal antenna will tend to concentrate its 
radiation at a lower angle, which will then interact with the terrain as HFTA predicts. 


N6BV’s very useful High Frequency Terrain Analysis (HFTA) software is on the CD that comes with the ARRL 
Antenna Book. HFTA uses terrain data obtained from government sites on the internet, processes it to generate 
radial data for every five degrees of azimuth, then computes the effect of that terrain for an antenna at specified 
mounting heights. HFTA comes with statistical data for each HF band for the vertical arrival angles from one 
part of the world to another, the user then calls up that data and HFTA superimposes it on the modeled data. My 
QTH is at 2,000 ft; with nearby ridges in the range of 2,550 ft to the NE and about 2,200 ft to the east and NW. 
Extensive HFTA modeling showed that a tower height in the range of 120 ft was near ideal for the HF bands — to 
improve on it, I’d need to raise the Yagi to about 300 ft. I stopped at 120 ft. 


A Practical Design Question: Joe Ham is considering a 2-el Yagi for 40M, which he can put on a 70 ft tower. 
As an alternative, Joe can hang a pair of horizontal dipoles at right angles to each other in tall redwoods at 120 
ft. Which of these two antenna systems would perform best, and by how much? 


Performance Difference: From Fig 33, a horizontal antenna would be 2 dB louder at 120 ft at low angles than 
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at 70 ft. If the gain of the 40 Yagi Joe is considering is 3.5 dBd, and we mount it at 70 ft, it will be 1.5 dB louder 
than the dipoles at 120 ft. 


Cost Difference: If you have the trees, two dipoles at 120 ft will cost about $1,400 for climbers, $600 for 
antennas (wire, hardware, coax, rope, pulleys), total $2,000. An Optibeam Moxon on a 70 ft tower (antenna, 
hardware, coax, rotator, labor) will cost $5,000 - $7,500, depending on whether you do your own climbing and 
whether you can buy hardware used. Bottom line — the 1.5 dB advantage of that Yagi on transmit costs $2,500 — 
$5,000 more than the dipoles. And, of course, the Yagi may hear better by virtue of its directivity. The reader is 
encouraged to do his own cost estimates for practical installations. 


Summarizing What We Have Learned 


Ground Quality refers to the nature of the earth around your QTH. It has nothing to do with an electrical 
connection to the soil. Rocky, sandy soils are very poor grounds; moist, loamy soils are good grounds. If you live 
in the mountains or in highly developed area like a city, your ground is poor to very poor. If you live in a fertile 
valley, your ground is pretty good. The ground under our antennas burns transmitter power before it can be 
radiated; good radial systems minimize that loss. The ground at a distance from our antennas (hundreds of yards) 
reflects the energy radiated by our antennas, which combines with direct radiation from the antenna to form the 
vertical pattern. 


Horizontal antennas are not affected by ground quality, because the strength of the first 
reflection does not depend upon ground quality. 


Vertical antennas are strongly dependent upon ground quality — the better the quality of the 
ground, the better they will work because that first reflection is stronger. 


Horizontal antennas are strongly affected by height — higher is better. 


Vertical antennas work better if elevated above ground. Roof level of a one-story or two-story 
home is a good mounting height for HF verticals. 


Vertical Antennas on Towers interact with the tower to distort the vertical pattern of the antenna unless they are 
effectively isolated from the tower. If not very well isolated, the resulting vertical pattern can be pretty nasty. 
Isolation is provided by radials and by common mode chokes. See Appendix One of k9yc.com/RFI-Ham.pdf. 


End-fed verticals (verticals that require radials) can work well on towers ONLY if they have effective radial 
systems for each band on which they will operate. Two resonant radials per band is a minimum. If it’s a mono- 
band antenna, you’!l need four. The feedline also requires an effective common mode choke at the feedpoint. The 
Butternut, Hustler BTV-series, and HyGain AVQ-series are examples. 


Verticals that are, in essence, center-fed dipoles must be insulated from a tower, and the feedline must have a 
common mode choke that is physically located at the point where the antenna is mounted to the tower. The 
Cushcraft R-series and MA6-series, the HyGain AV-series, Gap Titan, and Force 12 verticals are examples. 


Vertical Antenna Interactions All antennas interact with surrounding conductors to some extent, but vertical 
antennas tend to have strong interactions with other vertical conductors that can strongly affect their polar 
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pattern. 

Ground and Antennas A connection to earth does not make an antenna work better — the earth is a big resistor, 
so any current flowing into the ground burns transmitter power. We use radials on vertical antennas to shield the 
earth from the antenna, so that current and fields from antenna return to the low resistance radials rather than the 
high resistance earth. 

Earth Connections are important — we need them for lightning protection. But they do not make antennas work 
better, and they do not reduce noise or RFI. What does reduce noise and RFI is to bond together all of the 
equipment in our shacks, and the earth connections in our homes. Bonding is also critical for lightning safety. 


Bonding simply means a mechanically robust, low impedance connection between grounded objects. The 
impedance must be low at all frequencies, not just DC. Inductance dominates the impedance above power 
frequencies, so bonding conductors must be very short to be effective. 


Getting Practical -- Where Can I Put Antennas? 


Now that we have a good idea about how various antennas perform, we're back to where we began. We can start 
looking at the possibilities that our real estate (and the attitudes of XYL and neighbors) permit. Can I sweeten up 
my XYL so that she’ll accept the antenna I really want? Perhaps she’d like a new sewing machine? What do we 
have for skyhooks? Can we launch a rope into a tree to support one end of a dipole? Will a building support one 
end of an antenna? Can we safely mount a multiband vertical on the roof of our home or garage? Can we route a 
feedline from the proposed location to the shack? How close would the proposed antenna be to noise sources? To 
our neighbor's living room entertainment system? What are the best orientations for horizontal dipoles based on 
where the QSOs are? Do I need much high angle radiation? 


References: 
"HF Vertical Performance- Test Methods and Results." H. Ward Silver (NOAX) and Steve Morris, 
K7LXC, Champion Radio Products, 2000 


“Collected tutorials” by Rudy Severns, N6LF. http:/www.antennasbyn6lf.com/ ARRL Antenna Book 
“Low Band DXing” by ON4UN. (for 160M, 80M, and 40M), published by ARRL 
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Editor Notes 


Two of the three winter NAQP's are down, RTTY is 26 Feb. SFI broke 200 for CW and Phone, 
but the sequence of atmospheric rivers, storms, and extended power outages made it hard for 
many in both contests. Incidentally, at least one bar in downtown Reno is serving an 
“Atmospheric River” cocktail — I'm told your power may fail shortly after consumption. 


A blank space arose in the Jan edition hence the tube quiz-let. We're a contest club, I'm new to 


; this job, and I'm wondering how much non-contest content is still OK? Opinions solicited. 
New ILt, Galena AFS AK Sep 1963/Credit: MSgt Jeff Montgomery 


I'm An Iconoscope! 


One of the first non-mechanical television camera tube, and 
affectionately called an “Ike,” was invented by Vladimir wa = = 
Zworykin at RCA in the early 30's, and became the standard SILVER GLosuLes——__, f— | | 


SIGNAL 
PLATE 
in television cameras. It comprised a mica sheet, backed by a couLecTor RING =| 


metallic coating, and coated in front with silver “pixels” 
(called the mosaic). The scene being televised would be on 
the left, projected on the mosaic. 


DEFLECTING COILS 
eLecreon___. 
The image scattered electrons off in proportion to the 
brightness of each pixel [the photoelectric effect] which were 
collected by a ring. The electron gun scanned that negative 
“charge image,” replacing the electrons and creating a serial 
signal from the mosaic's metallic backing. Why the +1kV 
goes to ground in the schematic remains a mystery. a“ + tee 


My iconoscope was given to me by the Chief Engineer and 

my engineering crew colleagues at KSBY-TV in San Luis Obispo when I graduated Cal Poly in 1962. It might 
still work if I could find all the supporting electronics. This was near the end of iconoscopes ... they were 
replaced by image orthicons and then vidicon tubes until the arrival of solid-state photoelectric devices. My Ike 
currently serves as a decorative item on a shelf in our living room. 


And, another “What Am I?” is depicted at the right. It's the schematic symbol 
for a device often found in receivers and transmitters in the 20's and 30's such 
as Norm's RAF TR2 ... where this image originated. It still is used in some 
antenna matching circuitry such as for AM broadcast stations, and was used in 
the very high power LORAN-C stations which were decommissioned around 
2012. Unfortunately, there is no prize for naming and describing it. As usual, 
consultations with Google and/or Wikipedia are like self-spotting and are 
considered really bad form. 


JUG #607 — Feb 2023 14/22 


Northern California Contest Club 


Excellence In Amateur Radio Contesting r 


NCCC Membership Information 


If you wish to join NCCC, please fill out an application for membership, which will be read and voted upon at 
our monthly meeting. To join, you must reside within club territory which is defined as everything in California 
north of the Tehachapi's up to the Oregon state line, and part of northwestern Nevada (anything within our ARRL 
175-mile radius circle centered at 10 miles north of Auburn on Highway 49). 


Life Memberships 


Life memberships are $250.00 Contact secretary.nccc@gmail.com. Members who have reached 80 years of age 
have and been an NCCC member for 20 or more years are eligible for Honorary Life Membership (“80/20 


Rule”). Contact secretary.nccc@gmail.com 


JUG Articles Wanted! 


Your help allows us to produce a quality newsletter. Please consider submitting an article! The editor welcomes 
any and all relevant articles for inclusion in the JUG. The preferred format is plain, unformatted ASCII text, MS 
Word (.doc/.docx) are acceptable. Indicate the insertion point and title of diagrams and pictures in the text and 
attach photos/diagrams separately. Pictures should be as high a resolution as available. Please do not spend time 
formatting your submittal, the publication templates will re-format. Send your material to 
k6dgwnv@qmail.com indicating “JUG Submittal” in the subject. 


Northern California Contest Club Reflector—Guidelines 


The NCCC email reflector is devoted to the discussion of contesting. Topics include contests, station building, 
dxpeditions, technical questions, contesting questions, amateur radio equipment wants/sales, score posting, 
amateur radio meetings/ conventions, and membership achievements. Postings may not include personal 
attacks, politics, or off-subject posts. Such postings will be considered a violation of the Guidelines 


Find NCCC on Social Media 


Facebook: “Northern California Contest Club” 
Twitter: “NCCCKB” 
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LANDS’ END{. =a r 
BUSINESS 


https://business.landsend.com/store/nccc/ MEN WOMEN PROMOTIONAL PRODUCTS 


Welcome to the NCCC Land's End store. You can choose 
many different products and add a custom- 
embroidered NCCC logo. 


If you would like to add your name and/or call sign, click 
the Add Personalization button when deisgning your 
garment ($8 charge, 10 character limit), 


If you have questions, contact the NCCC secretary at: 


secretary.nccc@gmail.com Northern California Contest Club 


NCCC Lands’ End Store 


We are pleased to announce that the new NCCC Land’s End store is online! You can choose from an array of 
shirts, jackets, and hats and apply your choice of custom-embroidered NCCC logos: A plain one, or one that also 
says Fifty Years. And, you can personalize your item by adding your name and/or call sign. The store is open 
24/7 and items are shipped directly to you. No more waiting for everyone else to make up their minds on a group 
purchase. 


https://business.landsend.com/store/nccce/ or from the NCCC website: http://nccc.ccc/members/lestore.html 
Thanks to W6TCP for helping to set this up. Instructions for purchases from Lands’ End NCCC Store 


1. Go to https://business.landsend.com/store/necc/ 

2. Click on Men’s or Women’s link, then choose item(s) 

3. Pick color, inter quantity of each size you want to order. 
4 


Click Apply Logos and Personalizations. This will display the logo choices. Try them out. It will show 
you what they look like on your chosen fabric color. 


Select a location for logo (left side, ride side, back, etc) 

Click Apply Logo. 

Optionally, click Add Personalization to add your name or call sign ($8.00, 10 character limit) 
Click Add to Bag and Continue Shopping or. 


a A 


Start Secure Check out. Account creation and credit card required. 
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A direct-sampling SDR you'll love to use 

Our new K4 transceiver harnesses advanced signal processing while retaining the best 
aspects of the K35 and P3. it features a 7” touch display, plus arch set of dedicated 
controts. Per-VFO transmit metering makes split mode foolproof. Band-stacking registers 
and per-receiver settings are versatile and intuitive. Control usage information is just one 


tap away thanks toa built-in help system 


Modular, hybrid architecture adapts to your needs 


The basic KA covers 160-6 m, with dual receive on the same or different bands. The KAD 


ne second receiver. (Thanks 


n ether the K4 or KAD) The K4HD 


adds diversity receive, with 2 full set of band-pass fitters 


to direct R 


sampling, there's no need for crystal filters 


adds ad rerhet module for extreme-signal ermironments. Any K4 model can be 
upgraded to the next level, and future enhancements—such asa planned imernal VHF 


UHF module-can be added as needed 

Single or dual panadapter, plus a high-resolution tuning aid 

The main panadapter can be set up as single or dual, Separate from the main panadapter 
6 Our per-receiver miné-pan tuning aid, with a resampled bandwidth as narrow as +/-1 
kHz. You can turn it on by tapping ether receiver's S:meter or by tapping ona signal of 


rterest, then easily auto sot or fre tune to the signa’ 


Comprehensive 1/0, plus full remote control 


The K4's rear pane! includes all the analog and digital /O you'll ever need. Al K-Ine 


accessories are supported, including amps, ATUs, and our K-Pod con The Videx 


output can mwrror the K4 screen or display a high-res Panadapter only screen. Via Ethernet 
the K4 can be 100% remote controled from a PC, notebook, tablet, or even another KA, 
with panadapter data included in all remote displays. Work the world from anywhere 


in style 


The M4 interfaces seamlessly with the KPASOO and 
KPA1S00 amplifiers 


‘The performance of their products is only eclipsed by 


their service and support. Truly amazing!’ Joe-W1GO 


4, ELECRAFT’ 


For complete features and specifications visit elecraft.com + 831-763-4211 
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MRADIO.COM 


*Free Shipping and Fast Delivery! 


1C-9700 | All Mode Tri-Band Transceiver 

© VHF/UHF1.2GHz © Direct Sampling Now Enters the VHF/UHF 
Arena * 4.3" Touch Screen Color TFT LCD © Real-Time, High-Speed 
Spectrum Scope & Waterfall Display * Smooth Satellite Operation 


1C-7851 | Hi Hz Transceiver 

© 1.2kHz “Optimum” roofing filter ¢ New local oscillator design « 
Improved phase noise * improved spectrum scops Dual scope 
function * Enhanced mouse operation for spectrum scope 


1C-7300 | HF/SOMHz Trans 
RF Direct Sampling Systam © New *IP+" Function © Class 
Leading RMDR and Phase Noise Characteristics * 15 Discrete 
Band-Pass Filters ¢ Built-In Automatic Antanna Tuner 


§C-7610 | HF/S0 Miz All Mode Transce 


© Large 7-inch color display with high resolution real-time spectrum 
scope and waterfall « Independent direct sampling receivers 
Capable of receiving two bands/two modes simultaneously 


iver 


1C-R8600 | Wideband SOR Receiver 
10 kHz to 3 GHz Super Wideband Coverage « Real-time Spectrum 
Scope w/ Waterfall Function * Remote Control Function through IP 


Network or USS Cable « Decodes Digital Incl P25, NXDN™, D-STAR 
SD Card Slot for Receiver Recorder 


1-718 | HF Transceiver 

© 160-10M"* © 100W © 12V operation * Simple to use * CW Keyer 
Built-in © One touch band switching © Direct frequency input © 
VOX Built-in © Band stacking register « IF shift « 101 memories 


1-705 | HF/50/144/430 MHz All Mode Transceiver 
© RE Direct Sampling © Real-Time Spectrum Scope and Waterfall 


Display * Large Color Touch Screen © Supports ORP/ORPp « 
Bluetooth® and Wireless LAN Built-in 


1€-7100 | Al! Mode Transceiver 


© HE/S0/144/430/440 MHz Multi-band, Muiti-mode, F DSP » 
D-STAR DV Mode (Digital Voice + Data) © intuitive Touch Screen 
interface © Built-in RTTY Functions 


1C-2730A | VHF/UHF Dual Band Transceiver 
© VHF/VHE, UHF/UHF simultaneous receive ¢ 50 watts of output on 


VHF and UHF © Optional VS-3 Blustooth® headset © Easy-to-See 
large white backlight LCD © Controller attachment to the main Unit 


ID-5100A Deluxe 
VHF/UHF Dual Ba. eiver 
Analog FM/D-Star DV Mode SO Card Slot for Voice & Data 


Storage * SOW Output on VHF/UHF Bands « integrated GPS 
Receiver ¢ AM Airband Duatwatch 


Digital Trar 


* RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday 


* PHONE - Toll-free phone hours 9:30AM - 5:30PM 
* ONLINE - WWW.HAMRADIO.COM 


* FAX - All store locations 
* MAIL - All store locations 


IC-V3500 | 144MHz FM Mobile 
© 65W of Power for Long Range Communications « 4.5 Watts 


Loud & Clear Audio * Modern White Display & Simple Operation 
Weather Channel Receive & Alert Function 


1C-2300H | VHF FM Transceiver 
© 65W RF Output Power © 4.5W Audio Output * MIL-STD 810 G 


Specifications * 207 alphanumeric Memory Channels © Built-in 
CTCSS/DTCS Encode/Dacode « DMS 


1C-V86 | VHF 7W HT 

© 7W OutputPower Pius New Antenna Provides 1.5 
Times More Coverage © More Audio, 1500 mW 
Audio Output * IP54 & MIL-STD 810G-Rugged 
Design Against Dust & Water © 19 Hours of Long 
Lasting Battery Life * 200 Memory Channels, 1 Call 
Channel & 6 Scan Edges 


Bag ¢ Loud Audio - New Speaker Design ¢ Long 
Battery Life - Up to 11 Hours © Fld Broadcast & 
Weather Channels 


ID-52A | VHF/UHF D-STAR Portable 
* Blustooth® Communication © Simnultane- 
ous Reception in WV, UU, WU and DWDY « 
Enriched D-STAR® Features Including the 
Terminal Mode/Access Point Mode « UHF 
(225~—374.995MHz) Air Band Reception 


| NX | - wh 


0n00a 


“On repst orders reer $109 bn the continvserta US, (Rural locations excctuded | “*Lacagt COM Gare. The kcoes logo ts 2 registered Iradderark of core bnc. Toll-free inchurthng Hwa, Alzstn ared Canacts AIHAD E00-tiees can aesist yor I the fret evs you call i beary, you rxay call anatter 


Prices, specitications and deecrigtions subject to change wtteet retios 
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ADIO OUTLET 


See us at HAMCATION Booth 024-028! 


FTDX101MP | 200W HF/SOMHz Transceiver 


Hybrid SDR Configuration ¢ Unparalleled 70 dB Max. Attenuation 
VC-Tune © New Generation Scope Display 30SS « Adil (Active Band 
Indicator} & MPVD (Multi-Purpose VFO Outer Dial) « PC Remote 
Control Software to Expand the Operating Range © Includes 
External Power With Matching Front Speaker 


FTDX10 | HF/SoMHz 100 W SDR Transceiver 


Narrow Band and Direct Sampling SDR © Down Corwersion, 
QMHz IF Roofing Filters Produce Excellent Shape Factor « 5* 
Full-Color Touch Panel w/3D Spectrum Stream © High Speed 
Auto Antenna Tuner « Microphone Amplifier w'3-Stage Parametric 
Equalizer * Remote Operation w/optional LAN Unit (SCU-LAN1D) 


FT-991A | HF/VHF/UHF All ModeTransceiver 


Real-time Spectrum Scope with Automatic Scope Control 
Multi-color waterfall display * State of the art 32-bit Digital 
Signal Processing Systam © 3kHz Roofing Filter for enhanced 
performance © 3.5 Inch Full Color TFT USB Capable © internal 
Automatic Antenna Tuner High Accuracy TCXO 


FTDX101D | HF + 6M Transceiver 


© Narrow Band SOR & Direct Sampling SDR © Crystal Roofing 
Filters Phenomenal Multi-Signal Receiving Characteristics « Un- 
paralleled - 70dB Maximum Attenuation VC-Tune © 15 Separate 
(HAM 10 + GEN 5) Powerful Band Pass Filters * New Generation 
Scope Displays 3-Dimensional Spectrum Stream 


SACRAMENTO, CA PORTLAND, OR 
(800) 765-4267 


(877) 892-1745 


SAN DIEGO, CA 
(877) 520-9623 


DENVER, CO 
(800) 444-9476 


FT-710 Aess | HF/SOMHz 100W SDR Transceiver 
* Unmatched SDR Receiving Performance » Band Pass Fitters Ded- 
icated for the Amateur Bands « High Res 4.3-inch TFT Color Touch 
Display * AESS: Acoustic Enhanced Speaker Systam with SP-40 
For High-Fidelity Audio © Built-in High Speed Auto Antenna Tuner 


FT-891 | HF+50 MHz All Mode Mobile Transceiver 


Stable 100 Watt Output * 32-Bit IF DSP * Large Dot Matrix LCD 
Display with Quick Spectrum Scope ¢ USS Port Allows Connec- 
tion to a PC with a Single Cable * CAT Control, PTT/ATTY Controt 


FIM-300DR | C4FM/FM 144/430MHz Dual Band 
© 50W Output Power * Real Dual Band Operation © Full Color TFT 
Display * Band Scope © Buit-in Bluetooth » WIRES-X Portable 
Digital Node/Fixed Node with HAI-200 


FT-2980R | Heavy-Duty 80W 2M FM Transceiver 


© 80 watts of RF powar © Large 6 digit backlit LCD display for 
excellant visibility 200 memory channels for serious users 


FIM-200DR | C4FA/FM 144/430MHz Dual Band 


© 1200/9600bps APAS® Data Communications © 2" High-Res 
Ful-Color TFT Display * High-Speed Band Scope * Advanced 
CA4FM Digital Mode © Voice Recording Function for TX/RX 


* RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday 
* PHONE - Toll-free phone hours 9:30AM - 5:30PM 
* ONLINE - WWW.HAMRADIO.COM 


PHOENIX, AZ 
(800) 559-7388 


ATLANTA, GA 
(800) 444-7927 


MILWAUKEE, WI 
(B00) 558-0411 


NEW CASTLE, DE 
(800) 644-4476 


* FAX - All store locations 
* MAIL - All store locations 


FIM-400XD | 21/440 Mobile 


© Color display-green, blue, orange, purple, gray * GPS/APRS 
© Packet 1200/9500 bd ready © Spectrum scape * Bluetooth « 
MicroSD slot © S00 memory per band 


FT-70DR C4FM/FM 144/430MHz Xcvr 


* System Fusion Compatible * Large Front 
Speaker delivers 700 mW of Loud Audio Output 
© Automatic Mode Select detects C4FM or Fm 
Analog and Switches Accordingly * Huge 1,105 
Channal Memory Capacity © External DC Jack for 
DC Supply and Battery Charging 


FT-SDR C4FM/FM 144/430 MHz Dual Band 


© High-Res Full-Color Touch Screen TFT LCD 
Display * Easy Hands-Free Operation w/Buit-In 
Bluetooth® Unit © Built-in High Precision GPS 
Antenna * 1200/96000ps APRS Data Communi- 
cations * Supports Simultaneous C4FM Digital « 
Micro SD Card Stot 


FT-G5R | 144/430 MHz Transceiver 
Compact Commercial Grade Rugged Design ¢ 
Large Front Speaker Delivers 1W of Powarful 
Clear Audio © 5 Watts of Reliable RF Power With- 
in a compact Body  3.5-Hour Rapid Charger in- 
cluded * Large White LED Flashlight, Narm and 
Quick Home Channel Access 


FIM-GOOOR | 50W VHF/UHF Mobile Transceiver 


© Al New User Operating interface-E20-lll (Easy to Operate-til) 
* Robust Speaker Delivers 3 of Clear, Crisp Receive Audio « 
Detachable Front Panel Can Be Mounted in Multiple Positions © 
Supports Optional Blustooth” Wireless Operation Using the SSM- 
BT10 or a Commercially Available Bluetoath® Headset 


YAESU 


The radio 


WINTER SPRINGS, FL 
(800) 327-1917 


WOODBRIDGE, VA 
(B00) 444-4799 


SALEM, NH 
(B00) 444-0047 


Contact WD fer premntice details. Tat-fres inchucing Newell Aisha are Canada AWAD M00-Sres car amet pou I! foe fat bee you calls Deny, pou rey cal anather. Prices, apecticabons and Geecrptions mityect bo change witout tice 
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K9YC Article Figures 


Total Field EZNEC Pro/2 


Primary 


7.1 MHz 
Elevation Plot Cursor Elev 10.0 deg. 
Azimuth Angle 0.0 deg. Gain 3.28 dBi 
Outer Ring 7.85 dBi -4.56 dBmax 
7.47 dBPrire 
Fig 25 


The Effect of Height on a 40 m Dipole Over 
Average Ground 


Total Field EZNEC Pro/2 


Primary 


7.1 MHz 


Elevation Plot 
Azimuth Angle 0.0 deg. 


Cursor Elev 10.0 deg. 
Gain 3.86 GBi 


Outer Ring 7.71 GBi 


Fig 32 
40 m Horizontal Dipole at 80, 90, 100, and 110 ft 
Over Sandy Ground 


8 
6 = 
4 20 
am 2 
15° 
3 0 
g7 
8 4 
4 40M 
8 Horizontal 
; Dipole 
-10 
30 40 50 60 70 80 90 100 110 120 
Height (Ft) 
Fig 33 


Another Look at the Same Data 


Total Field 


Primary 


Elevation Plot Cursor Elev 67.0 deg. 
Azimuth Angle 5.0 deg. Gain 5.7 dBi 
Outer Ring 5.87 dBi -0.05 dBmax 


1.21 dBPrirc 
Black (Reference) Curve is 33 Ft 
Fig 34 
80 m Horizontal Dipole at 33, 40, 50, 60, and 70 ft 
Over Sandy Ground 
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Total Field EZNEC Pro/2 


Primary 
8OMDipole11 OF tEleySandy— 


Fig 37 
Reduced Signal Loss to Closer Station 
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Fig 38 


20 m Yage vs Mounting Height 
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Data From Figs 38-40 Re-Plotted 
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20 m Yagi vs Mounting Height 
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